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(54) Fabric lifting device 

(sn Tlw device, wi«icl» may be used ior FRP siieels. Includes a framevwtk 1 0. Fig.1 , having helical, resflient assemMes 1 T 
rotelable thereon and may be mounted on the end 12 da robotic aim. In Fig2. a helicals 

rotatable in stnjcture 22 of tramework 1 a the spring tenninatlng In a needle poinl 23. In use, iramewoik 10 is manoeuvred 
aaalnstsheetlSandassembHesll rotated so that the needles penetrate the fabric and enable it to be lifted. In alternaBw 
anangements, the assembly may comprise a double helical spring (Figs 3) or a plurality of pait-helieal needles (F^js 4,5,6). 
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FABRIC limm DEVICE 

The present invention relates to fabric lifting devices. Many 
fabrics ere formed by processes which include a stage irt>ere the 

fabric* in an intermediate condition^ h as to be lifted and mgyed, 

Ihis can prove troublesome when the fabric in its intermediate 
condition is fragile. Examples of fabrics which have to be moved 
in such a condition are Fibre Reinforced Plasttc (FRP) materials 
^ere sheets of material are prepared ftpom a matrix of fibres lAich 
may be woven* or aligned undirectionally and held together in a 
sheet form by, for em mple, a weft thread or a backing of adhesive 
ocrim. Thes e jheetsja re impregnated with resin, either before or 
after being Mmoeuvred onto formers* On the formers the resin 
iaqir^mted fibres are shaped and heat-treated to cure the resin* 
Very strong, lightweight and corrosion resistant components, can be 
manufactured from FRP materials, but «ie sheets of fibre matrices, 
i^ether impregnated with uneured resin or dry, are bard to handle. 
It can also be difficult to remove the protective baddng sheet |^ 
(where presoit) which may be of , for example, nylon or polythene 
and which must be removed before the resin is cored* 

According to the present invention a fabric lifting device 
includes a framework having a plurality of helical resilient, 
assemblies, each assembly being rotatable about a helix axis and 
tffrmlnattffg in at least cne needle point. 

Frameworks according to the invention can convmiently be 
mounted on specialised autmnated machinery, such as the types of 
machinery «^ch use robotic arms. 

tech assembly may include one or more helical coils, or one or 
more arcs of a helix. 

In one embodiment of the invention each needle point has a 
surface facing away from a helix mounting point which is planar in 
the plane normal to ttie helix axis. The needle point preferably 
has a 8h^>ed and rounded tip. 

Some embodiments of the invmtions will now be despribed, by 
way of example only, with reference to the accompanying diagrammatic 
drawings, of which: 

Figure 1 is a perspective view of a robotic arm having a 



ftBfflework according to the invention attached thereto. 

Figures 2 to S ahov embodiments of assemblies for use with the 
invention, (a), figures being elevations in section and (b) being 
plan views* 

5 Figures 6a to 6c are plan views of more needle arrangements, 

and 

Figure 7 is a perspective view of a needle point* A ftranwork 
10 las a pluralitar of lieltcal resilient assemblies 11 rotatably 
mounted tliereai. Each assembly terminates ikk a needle point 
10 (not shown in this figure). The frameworic 10 is mounted on on end 
12 of a robotic am. 

In use the robotic arm is manoeuvred such that its end 12 
brings t^e framework 11 against a sheet of fabric 13, for example 
a sheet of uneured resin impregnated FRP material, such that the 
15 needle points are resiliently pressed against the sheet 13. The 
assemblies 11 are then rotated, and ^the needles penetrate the 
^. fabric. T he fabric is then supported on the many helical portions 
of the assemblies U, and the robotic arm can be manoeuvred to z^se 
the end 12 and position the Aramework 10 and attached sheet 13 
20 adjacent to a former (not shown) idiose shape the sheet 13 is 
required to adopt. 

The sheet 13 is positioned against the former fay suitable 
adjustment of the end 12 of the robotic arm, the assmblies 11 are 
rotated such that the points detach from the sheet 13, and the arm 
25 12 is moved away leaving l^e sheet 13 positioned against the fozver. 
In one form of assembly U for use with the invention a 
helical spring 20 Is mounted on a spindle 21 rotataUe in structure 

22 of the f^ramework 10. The spring 20 terminates in a needle point 

23 lAich projects slightly beyond the structure 22. 

30 In an alternative form of this assembly (3) a double helical 

sprix« 30 is mounted on a spigot 31 rotatably positioned in 
structure 22, the double helical ^ing terminating in a pair of 
needle points 33 positioned 180^ apart. 

Resilience in this assembly may be provided hy^ an auxiliary 

35 compression spring 34 acting betwem structure 32 and an annular 
flange 35, slideable on the spigot 31, on which are mounted the 
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double helical epringB 30. 

In another assembly for use %rith the invention (Figure 4) a pair 
of arcs 40 of a helix are mounts on an am 41 and terminate in 
needle points 42* The arm 41 is mounted cm a spigot 43 rotatably 
mounted in structure 44 of a frao^vork 10. 

In an alternative embodiment of Figure 4 (Figures 5) arcs 50 
are mounted on a* needle carrier 51 which is axially slideaUe on. 
but constrained to rotate with, a spigot 52 rotatably mounted in a 
housing 53 lAich is secured to structure 54 of the framerork 10. 
Bach ar 50 terminates in a needle point 55. Pins 56 en the 
housing 53 and on a pressure pad 57 resist any tendency of material 
to tvist as the needle points 55 enter therein. 

Embodiments of tie assemblies of Figures 4 and 5 may have more 
than 2 arcs 40, 50. as is illustrated in the plan views shown in 
Figures 6A to 6C. 

Each needle point (70 in FJgure 7) preferably has a planar 
surface 71 lying in a plane normal to the axis of the associated 
helix and a tip 72 which is shaped «nd rounded. In use, this 
enables a needle point 70 to penetrate fabric of a sheet 13 but 
prevents it from penetrating the harder material of any protective 
film of. for exaiqple. Joylw or polythene, so enabling the fabric to 
be stripped from the b a ck i ng sheet. 

It will be realised ttat mechanisms for rotating the assemblies 
described above with ref cr«ce to Figures 2 to 6 are well known in 
the art of automation, form no part of the present invention, and 
hence will not be described herein. 

It will also be recognised that assemblies can rotate in the 
same direction (for example clockwise to engage, anti-clockwise to 
disengage) , or with adjacent assemblies or lines of asssmblies 
acting in centra-rotation. 



CLAIMS 

What is claimed is: 

1. A fabric lifting device including a tmmswork having a pluralil? of 
helical lifting assemblies » each assembly being rotatable about a helix 
axis and terminating in at least one needle point. 

2. A device according to Claim 1 idierein each assrably includes one 
helical coil. 

3« A device as claimed In Claim 1 lAerein each assmttly includes a 
plurality of helical coils* 

4* A device as fflalrfffl in Claim 1 wherein each assesMy includes an 
arc of a helix* 

S* A device as claimed in Claim 1 idierein each assembly includes a 
plurality of helical arcs* 

6* A device as claimed in any one of Claims 1 to 5 vfaerein each 
needle has a surface facing away from a helix mounting point» the 
surface being planar in the plane normal to the helix axis. 
7* A device as claimed in any one of Claims 1 to 6 wherein each needle 
point has a rounded tip. 

«• A device substantially as herein described with reference to 
Figures 2 to 7 of tte aeeompazqriog drawing. 

9* Machinery including a robotic arm having mounted therein a device 
as claimed in any me of Claims 1 to 8. 
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